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ABSTRACT 


The  Berthing  and  Utllltes  Requirements  Forecasting 
(BURF)  Program  Is  a  management  tool  designed  to  determine 
the  berthing  requirements  for  the  naval  shipyards  over  a 
long-range  period.  The  berthing  utilities  considered  by 
the  program  are  linear  space  (ft) ,  electric  current  (ac  at 
450  volts),  fresh  and  salt  water  (gpnl),  and  steam  power 
(lb/hr) .  Given  the  -ships  to  be  berthed  In  a  shipyard  for 
any  one  day,  the  system  will  assign  selected  ships  to 
berths  and  forecast  the  resulting  utilities  requirements 
at  that  yard  for  that  day.  By  choosing  appropriate  peak 
days  over  the  long-range  period,  an  overall  forecast  for 
a  yard  can  be  produced. 

ADMINSTRATIVE  INFORMATION 

This  effort  has  been  carried  out  by  the  Navy 
Logistics  Analysis  Group,  Code  1863,  of  the  Operations 
Research  Division.  It  has  been  sponsored  by  NAVSHIPS, 

Code  70T,  NAVSHIPS  Work  Request  WR-2-5081. 


1.  INTRODUCTION 


1.1  BACKGROUND 

The  Long  Range  Shipyard  Workload  Planning  System  (LRPS) 
is  a  linked  series  of  computer  programs  which  provides  a  realistic 
simulation  of  resource  requirements  for  the  projected  naval  ship 
workload.  It  provides  a  means  to  analyze  the  nation's  shipbuilding 
and  ship-repair  capability  and  to  identify  problem  areas. 

The  task  of  the  main  program  (SCHED)  is  to  make  assignments 
of  the  ships  available  for  maintenance  to  naval  and  private 
shipyards.  These  ship /yard  assignments  are  restricted  by  each 
ship' 9  homeport  proximity  and  the  ship  workload  mix.  Naval  shipyard 
resources  are  scheduled  for  half-year  intervals  to  take  into  account 
each  ship's  maintenance  availabilities.  The  product  of  SCHED  is  a 
ship/yard  workload  assignment  file  reflecting  these  restrictions.  This 
file  is  the  major  input  to  the  other  LRPS  programs. 

In  the  LRPS  process  of  assigning  a  ship  to  a  yard  and  to 
a  drydock  within  the  yard,  a  need  arose  to  forecast  the  utilities 
required  by  the  ship  workload  at  the  shipyard  berths.  A  Berthing 
and  Utilities  Requirements  Forecasting  Program  (BURF)  was  designed 
to  meet  this  need.  The  utilities  at  the  berths  considered  by 
BURF  are  space  (linear  ft),  electric  current  (ac  at  450  volts), 
fresh  and  salt  water  (gpm),  and  steam  power  (lb/hr).  BURF  projects 
these  required  utilities  during  peak  time  periods  and  forecasts 
their  excesses  and/or  deficiencies  with  respect  to  present  year 
conditions. 

1.2  RELATION  OF  BURF  TO  LRPS 

The  subsystems  of  LRPS  whose  outputs  are  necessary  to  the 
Berthing  and  Utilities  Requirements  Forecasting  System  are  described 
briefly  below.  The  relationship  of  the  BURF  program  to  the  major  LRPS 
subsystems  is  shown  in  Figure  1. 

*  Informally  documented  in  NSRDC,  AML  Technical  Note,  AML-1-1969,  January 
1969,  By  Eric  Jorgensen 
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explained  in  Section  4.1;  the  term  "Audit  Trail"  is  explained  in  Section  5.2. 


1.2.1 


The  SCHED  Program 


The  SCHED  program  matches  the  resources  at  the  naval  and  private 

shipyards  with  the  individual  ship  overhaul  requirements.  The 

principal  output  of  this  process  is  a  ship/yard  assignment  file. 

This  file  specifies  the  ship  to  be  overhauled,  the  overhaul  yard, 

and  the  time  the  ship  will  be  in  the  yard.  This  file  also  contains 

ship-overhaul  information  relevant  to  other  forecasting  programs  of 

* 

LRPS.  One  such  study  is  the  Detailed  Drydocking  Study  (DDS)  . 

1.2.2  The  DDS  Program 

The  Detailed  Drydocking  Simulation  program  (DDS)  investigates 
the  allocation  to  ships  of  drydock  facilities  in  the  shipyard. 

Ship  multiple  drydocking  and  the  pre-assignment  of  ships  to  drydocks 
are  also  considered  in  this  study.  The  ship/yard  assignment  file 
generated  by  the  SCHED  program  is  used  as  input  to  the  DDS  program. 

DDS  generates  a  ship/drydock  schedule  or  file  containing  a  listing 
of  the  ships  assigned  to  drydocks.  This  file  also  contains  a  listing 
of  the  ships  for  which  no  drydock  space  was  available. 

1.2.3  The  BURF  Program 

The  BURF  program  is  another  data-refinement  link  in  LRPS. 

BURF  uses  as  its  input  the  ship/drydock  schedule  produced  by  DDS. 

From  this  schedule  BURF  prepares  a  list  of  ships  with  their  berthing 
dates  for  a  given  shipyard.  Berthing  dates  for  a  ship  are  defined 
as  the  time  intervals  a  ship  spends  at  a  berth  and  not  in  a  drydock 
While  at  the  shipyard.  These  berthing  dates  are  determined  from 
time  variables  which  are  the  date  a  ship  enters  the  shipyard ,  the 
date  a  ship  enters  the  drydock,  the  date  a  ship  leaves  the  drydock, 
and  the  date  a  ship  leaves  the  shipyard,  as  specified  on  the  ship/drydock 
schedule. 


* 

Informally  documented  In  NSRDC,  CMD  Technical  Note,  CMD-51-71, 
December  1971,  by  Jay  Mandelbaum 


4 


Using  Che  tine  variables  given  on  Che  ship /dry dock  schedule  and 
•hip  dess  berthing  utility  consumption  stable,  referred  to  as  the  . 
Berthing  Impact  Points  Table,  the  dates  of  maximum  berth  utilities 
usage  (peak  dates)  are  determined  for  a  given  shipyard.  The  ships 
which  appear  en  the  ship /dry dock  schedule  and  the  ships  predicted 
as  unscheduled  work  are. the  only  ships  considered  for  berthing 
on  those  peak  dates.  Assignments  of  these  ships  to  berths  in  the 
shipyard  are  made  with  two  restraints,  electric  current  and  linear 
•pace. 

BUBF  produces  a  summary  report  which  forecasts  the  utilities 
required  at  the  berths  for  each  peak  date. 
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2c  BURF  SYSTEM  LOGIC 


The  BURF  system  is  composed  of  two  independent  sub-systems, 
the  Berth  Impact  Points  Per  Yard  (BIPPY)  Program  and  the  Berthing 
and  Utilities  Requirements  Forecasting  Assignment  (BURFA)  Program. 

The  logic  of  each  of  these  programs  is  discussed  in  the  following 
paragraphs.  The  essential  components  of  the  overall  BURF  Program 
and  the  input/output  of  the  SCHED,  DDS,  BIFPY ,  and  BURFA  programs 
were  shown  in  Figure  lo 
2.1  LOGIC  OF  THE  BIPPY  PROGRAM 

Program  BIPPY  determines  the  dates  on  which  a  given  yard 
can  expect  peak  utility  loads  from  berthed  ships.  This  result 
is  derived  from  two  sources  of  information:  the  list  of  scheduled 
berthing  periods  for  ships  in  the  shipyard,  provided  on  tape  by 
the  DDS  program;  and  an  estimate  of  the  total  utility  load  for  each 
class  of  ship,  provided  on  cards  as  a  Berthing  Impact  Table  in 
which  each  ship  is  assigned  a  number  between  0  and  100.  This  number, 
the  berthing  impact  points  for  that  ship  class,  is  an  indication 
of  the  relative  total  utility  load.  It  does  not  differentiate 
among  the  various  kinds  of  utilities.  These  numbers  are  supplied 
by  NAVSHIPS.  With  these  two  sets  of  data  BIPPY  determines,  for 
each  day  in  the  period  under  consideration,  the  total  impact  points 
for  all  ships  berthed  in  rhe  shipyard  and  reports  the  peak  dates. 

The  start  and  end  dates  of  the  period  are  supplied  by  the  user. 

Only  ships  with  scheduled  yard  availabilities  are  considered  by  BIPPY. 

Certain  refinements  are  made  to  this  peak-determination  approach 
to  make  it  more  realistic  and  useful.  The  most  important  one  utilizes 
an  average  of  the  loading  curve, i.e.,  of  the  curve  of  total  berthing 
impact  points  for  a  shipyard  vsf  time.  The  loading  curve  typically 
shows  sharp  peaks  of  one-day  duration.  These  occur  when  one  ship 
berths  and  another  unberths  on  the  same  day.  However,  it  is  unrealistic 
to  expect  both  ships  to  Impose  a  full  load  on  the  shipyard's  utilities 
on  that  day.  Peak  day  determination  is  therefore  based  on  a  running 
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average  of  the  impact-point  curve  over  N  days,  where  N  is  defined 
by  the  user  to  be  between  1  and  10.  The  effect  of  this  averaging 
is  to  smooth  the  loading  curve.  Selection  of  a  day  at  the  center  of 
a  running-average  peak  will  usually  avoid  the  overlap  date,  which 
normally  occurs  at  the  beginning  or  end  of  the  span  of  the  running 
average.  The  logic  flow  of  BIPPY  is  shown  in  Figure  2. 

2.2  LOGIC  OF  THE  BURFA  PROGRAM 

BURFA  refines  the  information  contained  on  the  data  file 
produced  by  DDS  by  considering  only  the  ships  requiring  berthing 
during  the  periods  of  peak  utility-consumption.  It  then  forecasts 
the  berthing  utility  requirements  based  on  these  selected  ship  records. 
BURFA  uses  a  series  of  tables  and  associated  table-look-up  logic 
in  the  assignment  of  ships  to  berths  and  in  the  forecasting  of  berth 
utility  requirements.  The  following  tables  are  input  as  parameters 
(see  Appendix  B) : 

Berth-orientated  tables 

•Berth  identification  table  (PIER  array) 

•Berth  nesting  table  (NEST  array) 

•Berth  ship-type  preference  tables 
(PIERCL  and  ICLASP  arrays) 

Ship-type  orientated  tables 

•Ship-type  identification  table  (SHPCLS  array) 

•Ship  assignment  table  (SHPASG  array) 

•Ship-type  maintenance-probability  table 
(PROB  array) 

BURFA  bas  the  following  three  phases  of  processing: 

(1)  Selection  of  the  "ship  workload"  for  peak  utility- 

usage  periods,  i. e. ,  the  selection  of  both  scheduled  and  unscheduled 
ships  which  are  berthed  during  any  of  the  peak  utility-usage  periods. 

(2)  Assignment  of  an  individual  ship  to  a  berth.  The  restrictions 
for  ship  assignment  to  berths  are  linear-space  and  electric  current 
availabilities.  Other  utilities  are  only  used  for  forecasts. 

(3)  Tabulation  of  the  utilities  required  by  the  ships  berthed 
at  the  yard  and  the  utilities  actually  available  at  the  berths. 
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Figure  2  -  BIPPY  Logic  Flowchart  (continued) 
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Figure  2  -  BIPPY  Logic  Flowchart  (continued) 
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Each  phase  is  discussed  In  detail  in  Section  3  of  this  report* 
The  logic  flow  of  BURFA  is  shown  in  Figure  3. 


3.  BURF  SUBROUTINES  DESCRIPTIONS 


3.1  PROGRAM  BIPPY  ROUTINES 

Flowcharts  for  Routine  BIPPY  and  its  major  subroutines  are 
given  in  Appendix  D. 

3.1.1  Routine  BIPPY 

The  main  routine,  BIPPY,  reads  the  berthing  schedule  one 
record  (i.e.,  a  history  a  single  berthing)  at  a  time.  If  any  ship 
on  the  schedule  is  to  be  berthed  within  the  given  time  period,  a 
data  node  is  created  Containing  the  proper  impact-point  value.  Each 
node  is  linked  with  tb*  others  by  means  of  two  chains,  one  based 
on  the  increasing  ^t&rt  dates  and  the  other  on  the  increasing  end  dates. 

Having  constructed  this  data  structure,  BIPPY  steps  through  the  date 
chains,  adding  i space  points  to  an  accumulator  (current  sum)  upon 
encountering  a  start  and  deleting  them  on  an  end.  The  r:skyline[f  plot* 
is  produced  at  this  time.  A  series  of  accumulators  is  kept  and  used 
to  determine  the  running  average.  Peaks  are  detected  by  a  drop  in  the 
running  average  and  are  stored  if  they  exceed  the  smallest  previously 
stored  peak.  The  smallest  previous  peak  is  then  deleted.  At  the  end 
of  the  period  of  interest  the  peaks  remaining  are  summarized  in  the 
output,  and  the  routine  stops. 

3.1.2  Subroutine  DAZE 

Subroutine  DAZE  converts  the  single  integer  date  representation, 

used  internally  by  BIPPY  and  BURFA,  into  the  month/day/year  notation 
of  the  user.  The  various  lengths  of  the  months  are  considered. 

3.1.3  Subroutine  IMPACT 

Subroutine  IMPACT  does  a  table  look-up  on  the  ship- type 
to  determine  the  impact  point  number.  If  the  table  contains  no 
entry  for  the  ship-type,  a  diagnostic  message  is  printed. 


* 


See  Sample  BIPPY  output  (page  A-ll,  Appendix  A). 
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3.1,4 


Subroutine  LINK 


Subroutine  LINK  creates  a  data  node  containing  information 
for  a  single  berthing.  This  node  is  linked  into  two  chains,  one 
based  on  increasing  start  dates  and  the  other  on  increasing  end 
dates. 

3.2  PROGRAM  BURFA  SUBROUTINES 

Flowcharts  for  Routine  BURFA  and  the  major  BURFA  subroutines 
are  given  in  Appendix  D. 

3.2.1  Routine  BURFA 

The  main  routine,  BURFA,  acts  as  a  system-monitoring  routine. 

It  calls  into  execution  each  of  the  logical  links  of  the  program. 

3.2.2  Subroutine  RDPARM 

The  read-parameters  subroutine,  RDPARM,  inputs  all  parameters 
necessary  to  perform  the  simulation.  Simulation  dates, i.e, ,  peak 
dates,  generated  by  BIPPY  are  read  from  tape  3.  Options  for  the 
forms  of  input  are  also  read. 

All  look-up  tables  with  the  exception  of  SHPASG  are  initialized 
in  RDPARM. 

3.2.3  Subroutine  SHPMOD 

The  ship-module  subroutine,  SHPMOD,  selects  ship  records 
from  the  ship/drydock  schedule  created  by  DDS.  Only  ships  which 
are  berthed  (i.e.,  tied  up  to  a  pier)  on  any  of  the  simulation  dates 
are  selected, 

SHPMOD  also  estimates  an  unscheduled  ship  berthing  incidence 
for  each  simulation  date,  using  a  random-number  ship-maintenance 
probability  check  over  a  uniform  distribution  curve  for  the  year 
of  each  simulation  date. 

The  SHPASG  (PDN,  SN,  I)  table  of  BURFA  is  initialized  in 
this  subroutine,  where  PDN  is  a  number  from  1  to  10  which  points 
to  the  simulation  date,  SN  is  a  number  from  1  to  40  which  points 
to  the  ship  being  considered  for  the  simulation  date,  and  I  is  a 
pointer  indicating  storage  of  ship  information. 

Table  SHPASG  is  the  computer  pointer  look-up  table  which  contains 
the  ship  information  derived  from  the  DDS  schedule  and  table  pointers 
necessary  for  the  ship/berth  assignment. 
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3.2.4  Subroutine  ASSGN 

The  berthing- assignment  subroutine,  ASSGN,  uses  the  tables 
determined  in  subroutines  RDPARM  and  SHPMOD  for  the  assignment  of 
ships  to  berths  by  priority  and  by  berth-facilities  availability. 

This  subroutine  sorts  those  ships  which  must  be  berthed  on  any  date 
of  peak  utilities  usage  by  ship  class  and  by  pre-assignment  criteria. 

This  insures  that  the  largest  ships  and  those  already  pre-assigned  a 
berth  are  processed  first.  The  sorted  ship  table,  SHPASG,  is  processed 
three  times  for  each  peak  date  in  an  attempt  to  assign  each  ship  in 
the  table  to  a  berth*  Each  time  the  ship  table  SHPASG,  is  processed 
for  a  peak  date,  the  processing  is  referred  to  as  a  pass  through 
the  ship  file. 

For  each  berth  a  ship-type  preference  is  specified  in  the 
PIERCL  and  ICLASP  tables,  and  for  each  ship-type  a  berth  preference 
is  specified  in  the  SHPCLS  table  On  the  first  pass  through  the  ship 
file,  only  ships  of  the  type  specified  as  first-choice  preference 
for  a  particular  berth  are  considered.  If  a  berth  has  no  ship-type 
preference,  it  is  ignored.  The  9hips  that  can  be  assigned  to  a  berth 
are  so  marked  and  removed  from  the  ship  file.  On  the  second  pass 
through  the  file,  all  the  remaining  ships  and  all  available  berths 
are  considered-  The  ships  which  can  berth  are  marked  as  berthed  and 
removed  from  the  file  On  the  third  pass,  all  remaining  unberthed 
ships  which  can  be  nested  are  considered.  Ship-type  nesting 
specifications  are  given  in  the  NEST  table.  All  3hips  which  can 
be  nested  with  ships  already  berthed  are  marked  and  removed  from 
the  ship  file,  A  maximum  of  two  ships  can  be  nested  in  a  single 
berth, 

The  factors  considered  for  berthing  a  ship  are  available 
berth  space  (ft)  and  electric  current  ( ac  at  450  volts)  Berth 
space  is  considered  as  a  restriction  for  the  first  two  passes 
through  the  ship  file.  Only  accessible  space  available  at  the  berth  or 
pier  is  considered.  If  a  berth  or  pier  entrance  is  blocked  by  the  berthing  i 

of  the  ship,  the  berth  or  pier  is  not  accessible,  and  its  space  cannot  be 
utilized  by  the  ship.  Two  aspects  of  electric  power  are  considered  in  each 
of  the  three  passes:  the  electric  power  available  at  the  base  is  considered 
first,  then  the  electric  power  electric  current  available  at  the  pier. 
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All  ships  not  berthed  in  the  three  passes  are  marked  In 
such  a  way  that  the  indicator  specifies  the  reason  for  failure. 

In  summary,  a  ship  can  berth  only  if  it  meets  the  following 
utility  requirements: 

a.  Electric  current  needed  by  the  ship  is  less  than  or 
equal  to  the  electric  current  available  at  a  berth  or  pier. 

b.  The  space  needed  by  the  ship  is  less  than  or  equal  to 
the  space  available  at  a  berth  or  pier  for  a  singly  berthed  ship. 

c.  The  ship  does  not  block  an  adjacent  berth  or  pier. 

3.2.5  Subroutine  SUMMY 

The  summary  subroutine,  SUMMY,  produces  two  summary  reports. 
The  first  report  provides  the  forecasting  of  utilities  required  and 
those  available  at  the  berths.  The  utilities  considered  in  this 
report  are  electric  current  (ac  at  450  volts),  fresh  and  salt  water 
(8Pm)j  steam  power  (lb/hr),  and  berthing  space  (ft)  required. 

The  second  report  shows  the  available  electric  current 
generated  by  each  power  station  and  the  electric  current  required 
by  the  berths  that  each  station  services. 

3.2.6  Subroutine  GRAPH 

The  pier-configuration  subroutine,  GRAPH,  shows  by  graphic 
output  the  positioning  of  ships  at  the  piers.  Two  symbols  are 
used;  is  used  for  ships  berthed;  "X"  is  used  for  unused  pier 
space. 

GRAPH  also  gives  a  listing  of  the  ships  berthed  at  the  pier. 
Ships  singly  berthed  are  separated  by  commas.  Those  nested  are 
separated  by  a  plus  sign. 

3.2.7  Subroutine  SORTS 

The  subroutine,  SORTS,  sorts  the  ship  file  (SHPASG)  for  a 
simulation  date  by  ship  class  numbers.  Ship  records  with  low  ship 
class  numbers  will  appear  first  in  the  ship  file. 

3.2.8  System  Editing  Routine 

Flowcharts  for  the  system  editing  routines  are  given  in 
Appendix  D. 


18 


3.2.8. 1  Function  IBIP 

Given  the  ship-type  and  hull  number,  this  function  determines  the  ship's 
berthing  and  dock  classes. 

3. 2. 8. 2  Function  ICLASS 

Given  the  ship-type,  ICLASS  returns  the  berth  preference  number 
for  the  ship  (see  Appendix  B). 

3.2.8. 3  Function  INEST 

Given  the  ship- type  and  hull  number,  INEST  returns  the  ship-class 
nesting  number.  If  this  number  is  equal  to  zero,  the  ship  cannot  be 
nested  with  another  ship. 

3. 2. 8. 4  Function  MDATE 

Given  a  calender  date  specified  in  terms  of  month,  day,  and  year, 

MDATE  returns  the  date  in  days. 

3. 2. 8. 5  Subroutine  SORT 

The  subroutine,  SORT,  sorts  the  ship  file  (SHPASG)  for  a  given 
simulation  date  by  berth  pre- assignment.  The  ship  records  with  pre¬ 
assigned  berths  will  appear  first  in  the  ship  file. 
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4.  BURF  INPUT  DATA 


4.1  BIPPY  INPUT  DESCRIPTION  AND  CARD  FORMATS 

Program  BIPPY  requires  two  main  sets  of  data,  the  ship 
workload  file  generated  by  DDS  and  a  BIPPY  parameter  deck.  The 
first  of  these  is  a  projected  ship-availability  file  for  a 
given  shipyard.  This  file,  provided  by  the  LRPS ,  is  referred  to 
as  Tape  1  within  BIPPY  and  BURFA  and  is  described  in  section 
4.2.1.  The  remainder  of  the  data,  the  BIPPY  parameter  deck,  is 
supplied  by  the  user  on  cards.  These  cards  consist  of  the  Berthing 
Impact  Point  cards,  a  header  card,  and  a  Date  and  Option  card. 

4.1.1  Berthing  Impact  Point  Card  Format 

These  cards  constitute  the  Berthing  Impact  Point  Table. 

There  is  one  card  for  each  ship  class  giving  the  ship-type,  the 
lower  and  upper  hull  numbers  for  the  particular  class,  and  that 
class’s  berthing  impact  point .  There  may  be  up  to  80  such  cards, 
the  last  of  which  must  begin  with  the  word  "END".  Figure  4  shows 
the  format  for  these  cards;  input  variables  and  formats  are 
described  in  Table  1. 

4.1.2  BIPPY  Date  And  Option  Card  Format 

Following  the  "END"  card  is  a  card  containing  the  alphanumerics 
used  as  a  header  or  title  on  the  printed  output.  The  final  card, 
the  Date  and  Option  card,  contains  the  start  date  (month,  day,  year) 
of  the  period  to  be  considered,  the  end  date,  the  number  of  days 
over  which  the  running  average  (for  peak  determination)  is  to  be 
taken,  the  number  of  peak  dates  to  be  reported  (up  to  10),  an  indicator 
for  printed  output  (1  if  the  skyline  chart  is  desired,  0  otherwise), 
and  the  lower  cutoff  level  below  which  no  impact-point  totals  will 
be  printed  on  the  skyline  chart. 

An  example  of  the  skyline  chart  (a  histogram  of  total  impact 
points  by  dates)  is  presented  in  Appendix  A.  Figure  5  presents  the 
format  description  for  the  Date  and  Option  card:  variables  are 
described  in  Table  2. 

4.2  BURFA  INPUT  DESCRIPTION  AND  CARD  FORMATS 

BURFA  has  three  input  sources : 

(1)  A  ship  workload  file  generated  by  DDS  for  ships 
scheduled  to  be  drydocked  at  a  specified  shipyard. 
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SH 

NBL 

NBU 

B 

aSBHsI 

1  5  6  10  11  15  16  20  21  80 


Figure  4  -  Berthing  Impact  Point  Card  Format 


TABLE  1  -  BERTHING  IMPACT  POINT  CARD  FORMAT  DESCRIPTION 


VARIABLE 

FORMAT 

DESOl^T^ON 

SH 

A3 

Ship-type  name 

NBL 

15 

Lower  limit  of 
ship  hull  number 

NBU 

15 

Upper  limit  of 
ship  hull  number 

B 

15 

Berthing  impact  point 

ISM 


Figure  5  -  Date  and  Option  Card  Format 


TABLE  2  -  DATE  AND  OPTION  CARD  FORMAT  DESCRIPTION 


VARIABLE 

FORMAT 

DESCRIPTION 

ISM 

12 

Start  date,  month 

ISD 

12 

Start  date,  day 

ISY 

12 

Start  date,  year 

IEM 

12 

End  date,  month 

I  ED 

12 

End  date,  day 

IEY 

12 

End  date,  year 

NAVE 

17 

Period  of  running 
average,  in  days 

NDYS 

15 

Number  of  peaks 
reported 

IOUT 

15 

Output  indicator 

I  CUT 

15 

Output  lower  cutoff 

I 
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(2)  Dates  of  maximum  berthing  utilization,  generated  by  BIPPY 
for  the  ship  workload  file  generated  by  DDS. 

(3)  BURFA  parameter  cards, 

N 

4.2.1  Input  Data  Generated  by  DDS 

The  list  of  ships  scheduled  to  dock  in  a  specific  time  period, 
the  ship  workload  file,  is  read  by  shipyard.  This  list  of  ships 
consists  of  records  which  are  80-character  card  images.  These 
records  may  be  read  in  either  card  or  tape  form.  Each  ship  list  is 
preceded  by  an  identification  record  and  is  terminated  with  an  "END” 
record. 

4.2. 1.1  Ship  Workload  Identification  Record  Format 

The  ship  workload  identification  record  format  is  shown  in 
Figure  6.  Table  3  describes  the  variables  and  formats. 

4.2. 1.2  Ship  Workload  Records  Format 

The  ship  workload  records  generated  by  DDS  have  the  format 
given  in  Figure  7.  Variables  formats  are  described  in  Table  4. 

4.2. 1.3  "END"  Record  Format 

The  END  card  has  the  word  END  in  columns  1-3. 
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1 

VERSN 

(2) 

VERSN 

(3) 

C0DE1 

CODE2 

•1  6  10  1 

[4  1 

8  3 

J  43  44  45  80' 

Figure  6  -  Ship  Workload  Identification  Record  Format 


TABLE  3  -  SHIP  WORKLOAD  IDENTIFICATION  RECORD  FORMAT  DESCRIPTION 


VARIABLE 

VERSN  (1) 
VERSN  (2) 
VERSN  (3) 
YARD 

CODE  1 
CODE  2 


FORMAT 

A4 

A4 

A4 

A5 

II 

II 


DESCRIPTION 

Identifying  symbols 

for  "ship  workload" 

file  of  DDS  used  in  BURFA 

Name  of  shipyard  to 
be  considered 

Code  number  given 

,  to  shipyard  by  the 

f  SCHED  program 


TABLE  4  -  SHIP  WORKLOAD  RECORD  FORMAT  DESCRIPTION 


VARIABLE 

FORMAT 

DESCRIPTION 

TYPE 

A5 

Ship-type  specification 

HULL 

14 

Ship  hull  number 

YARD 

A5 

Overhaul  yard 

DOCK 

A3 

Drydock  Identification 

SMO,  SDAY,  SYR 

312 

Starting  docking  date 

DMO,  DDAY,  DYR 

312 

Drydocking  date 

UMO,  UDAY,  UYR 

312 

Undocking  date 

EMO,  EDAY,  EYR 

312 

End  docking  date 

BERTH 

A2 

If  ship  is  pre-assigned 
a  berth,  insert  program 
berth  letter.  Otherwise 
blank  (See  Table  10) 

DKT 

14 

Drydocking  time 

TYWK 

A3 

Type  of  work  to  be  done 
at  yard 

DKCLS 

12 

* 

Size  of  ship.  The 
greater  the  ship  class 
number,  DHCLS,  the 
smaller  the  ship  size. 

PRITY 

12 

Priority  of  shipyard 

assignment,  used  by 
program  SCHED 


* 

For  consistency  in  the  LRPS  Reports  DKCLS  is  equivalent  to  Ship  class. 
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4,2,2  BURFA  Input  Data 

4,2,2. 1  Simulation  Dates  Record  Format  1 

This  record  format,  used  when  JOPT  (see  4. 2. 3.1)  is  set  equal  to 
2,  is  shown  in  Figure  8.  The  variables  and  formats  used  are  described 
in  Table  5.  ; 


L’  IDATEl 


1  9 


IDATE2 


17 


IDATE10 


71  80 


Figure  8  -  Simulation  Dates  Record  Format  1 


TABLE  5  -  SIMULATION  DATES  RECORD  FORMAT  1  DESCRIPTION 

VARIABLE  FORMAT  DESCRIPTION 

IDATEl ,  IDATE2 , . . . , IDATE10  1018  Simulation  dates , 

in  days 


4. 2. 2.2  Simulation  Dates  Record  Format  2 

This  record  format,  used  when  JOPT  (see  4. 2. 3.1)  is  set  equal  to  1 
is  shown  in  Figure  9;  variables  and  formats  are  described  in  Table  6, 


Figure  9  *  Simulation  Dates  Record  Format  2 
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TABLE  6  -  SIMULATION  DATES  RECORD  FORMAT  2  DESCRIPTION 


VARIABLES 

FORMAT 

DESCRIPTION 

MOl,  DAY1 ,  YR1, . . . , 

10(I2,1X,I2,1X,I2) 

Simulation  dates. 

MO10,  DAY10,  YR10 

in  months,  days, 
years 

4,2.3  BURFA  Parameter  Cards  Formats 

4.2.3. 1  BURFA  Option  Card  Format 

The  BURFA  Option  Card  format  is  given  in  Figure  10;  variables  and 
formats  are  described  in  Table  7. 


Figure  10  -  BURFA  Option  Card  Format 
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TABLE  7  -  BURFA  OPTION  CARD  FORMAT  DESCRIPTION 


VARIABLE 

IOPT 


JOPT 


FORMAT 

DESCRIPTION 

11 

Ship  workload  records 
input  indicator 

IOPT  *  1  indicates 
card  input  on  standard 
tape  5 

IOPT  ■  2  indicates 
tape  input  to  be  used 
with  tape  unit  1  as 
input  device 

IOPT  -  3  indicates 
both  card  and  tape 
are  to  be  used 

11 

Simulation  dates 
indicator 

JOPT  »  1,  card  input 
is  to  be  used 

JOPT  *  2,  tape  input 
is  to  be  used  with 
tape  unit  3  as  its 
input  device 

4. 2. 3. 2  The  Ship-Type  Matrix  Cards  Format 

A  Ship-Type  Matrix  Card  specifies  the  ship-types  which  take 
precedence  in  assignment  of  a  berth.  Each  Ship-Type  Matrix  Card 
is  immediately  followed  by  a  Berth-Program-Letter  Sequence  Card 
(see  4.2. 3. 3).  The  maximum  number  of  Ship-Type  Matrix  Cards  is  ten. 
The  termination  of  the  ship- type  card  reading  is  accomplished  by  an 
,fENDn  card.  The  Ship-Type  Matrix  Card  format  is  given  in  Figure  11; 
the  variables  and  formats  are  described  in  Table  8. 
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Figure  11  -  Ship-Type  Matrix  Card  Format 


TABLE  8  -  SHIP-TYPE  MATRIX  CARD  FORMAT  DESCRIPTION 


VARIABLES 

FORMAT 

DESCRIPTION 

TYPE1 ,TYPE2 , . . . ,TYPEI0 

10A5 

Ship-types  of  ships 

to  have  precedence  in 

berth  assignment 

4. 2. 3* 3  Berth-Program-Letter  Sequence  Cards  Format 

A  Berth-Program-Letter  Sequence  Card  immediately  follows  a 
Ship-Type  Matrix  Card.  It  specifies  the  program  letter,  given  to 
each  berth  (see  4. 2. 3.4),  for  the  berths  which  have  as  their  first- 
assignment  choice  the  ship-types  specified  in  the  preceding  Ship-Type 
Matrix  Card.  The  maximum  number  of  berths  per  card  is  15  with  one 
card  for  each  Ship-Type  Matrix  Card.  The  Berth-Program-Letter 
Sequence  Card  format  is  given  by  Figure  12;  Table  9  describes  the 
variables  and  formats. 
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Figure  12  -  Berth-Program-Letter  Sequence  Card  Format 


TABLE  9  -  BERTH-PROGRAM-LETTER  SEQUENCE  CARD  FORMAT  DESCRIPTION 

VARIABLES  FORMAT  DESCRIPTION 

LETTER 1 ,  LETTER2 , .  ,  .  ,  15A3  Program  letters  used 

LETTER15  for  berth  identification 


4.2, 3. 2  Berth  Identification  Card  Format 

The  Berth  Identification  Card  contains  a  program  identification 
letter  and  lists  the  utilities,  electric  current,  water,  steam,  and 
linear  space  at  a  berth.  Berths  with  the  same  berth  identification 
letter  are  considered  as  one  berth  with  lengths  and  utilities  totaled. 
The  maximum  number  of  individual  berths  is  100. 

Figure  13  provides  the  Berth  Identification  Card  format;  Table  10 
describes  the  variables  and  formats. 


BLETTER 

BPWRF 

CRANE 

BERDl 

EPWR 

1  6 

>  1 

i  i 

1 

2 

3  1 

i 

SWTR 

9 

BERD2 

3 

3  3 

00 

'4  41 

Figure  13  -  Berth  Identification  Card  Format 
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TABLE  10  -  BERTH  IDENTIFICATION  CARD  FORMAT  DESCRIPTION 


VARIABLE 

BLETTER 

BPWRF 

CRANE 

BERD1 

EPWR 

STEAM 

FWTR 

SWTR 

ADJ 

OPP 

LENGTH 


FORMAT 
A 5 

15 

13 

A3 

15 

15 

15 

15 

A3 

A3 

15 


DESCRIPTION 

Berth  letter  applies  to 
to  program  treatment  of 
berths  as  individual  or 
combined  berths 

Maximum  electric  current 
(ac  at  450  volts) 
available  for  each 

linear  foot  of  ship 
* 

Crane  capacity 

Berth  description 

Electrical  current 
(ac  at  450  volts) 
available  at  the  berth 

Steam  (lb/hr)  available 
at  the  berth 

Fresh  water  (gpm)  available 
at  the  berth 

Salt  water  (gpm)  available 
at  the  berth 

Berth  letter  of  berth 
adjacent  to  berth 
(see  Appendix  A) 

Berth  letter  of  berth 
opposite  to  berth 

Berth  linear  length  (ft) 


BERD2 


A3 


Berth  description 


Not  used  in  program  at  present 
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4. 2. 3.5  Ship-Type  Nesting-Configuration  Card  Format 


The  Ship-Type  Nesting-Configuration  Cards  specify  the  ship- types 
and  hull-number  ranges  of  ships  that  can  be  nested  in  the  same  berth. 
The  maximum  number  of  Ship-Type  Nesting-Configuration  Cards  is  100. 
The  nesting-card  reading  is  terminated  by  an  "END'1  card.  Figure  14 
provides  the  Ship-Type  Nesting  Configuration  Card  format;  Table  11 
describes  the  variables  and  formats. 


TYPEl 

HULLl 

HULU1 

TYPE5 

HULL  5 

HULU5 

1  6  10  14  53  58  62  66  80 


Figure  14  -  Ship-Type  Nesting-Configuration  Card  Format 


TABLE  11  -  SHIP-TYPE  NESTING-CONFIGURATION  CARD  FORMAT  DESCRIPTION 


VARIABLE 

FORMAT 

DESCRIPTION 

TYPEl  -  TYPE5 

A5 

Ship-type 

HULLl  -  HULLS 

14 

Hull-number 

lower  limit 

HULU1  -  HULU5 

14 

Hull-number 
upper  limit 
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4.2. 3.6  Ship-Type  Card  Format 


The  Ship-Type  Cards  specify  all  utilities  needed  by  a  particular 
ship-type  while  at  the  berth.  The  maximum  number  of  Ship-Type  Cards 
is  100.  The  Ship-Type  Card  reading  is  terminated  by  an  "END"  card. 
Figure  15  shows  the  Ship-Type  Card  format;  Table  12  describes  the 
variables  and  formats. 


TYPE 

HULL 

HULU 

NEST 

EPWR 

STEAM 

FWTR 

SWTR 

CRANE 

LENGTH 

DKCLS 

77, 

1  6  10  14  15  21  27  33  39  41  47  50  80 


Figure  15  -  Ship-Type  Card  Format 


TABLE  12  -  SHIP-TYPE  CARD  FORMAT  DESCRIPTION 


VARIABLE 

FORMAT 

TYPE 

A5 

HULL 

14 

HULU 

14 

NEST 

11 

EPWR  16 

STEAM  16 
FWTR  16 
SWTR  16 
CRANE  12 
LENGTH  16 
DKCLS  13 


*  Not  used  in  program  at  present 


DESCRIPTION 

Ship-Type  name 

Hull  number,  lower  limit 

Hull  number,  upper  limit 

Ship  nesting  indicator 

NEST  =  0,  ship  cannot 
be  nested 

NEST  =  2,  ship  can  be 
nested 

Electric  current 
(ac  at  450  volts) 

Steam  power  (lb/hr) 

Fresh  water  (gpm) 

Salt  water  (gpm) 

Crane  specifications* 
Linear  length  of  ship  (ft) 
Ship  class 


4. 2, 3. 7  Berth  Electric  Power-Station  Card  Format 


A  Berth  Electric  Power-Station  Card  specifies  the  program  berth 
letter  names  of  all  those  berths  being  supplied  electric  power  by  the 
same  power  station.  This  card  also  gives  a  total  current  (ac  at  450 
volts)  produced  by  the  power  station.  The  maximum  number  of  power- 
station  cards  is  ten.  The  maximum  number  of  berths  which  may  be 
supplied  electric  power  by  a  single  station  is  nine.  The  berth  power- 
station  reading  is  terminated  by  an  “END”  card.  Berth  power-station 
card  format  is  given  by  Figure  16;  Table  13  describes  the  variables 
and  formats. 


BLETTERl 

BLETTER9 

B 

gg 

T  5  l 

53  3 

7 

80 

Figure  16  -  Berth  Electric  Power-Station  Card  Format 


TABLE  13  -  BERTH  ELECTRIC  POWER-STATION  CARD  FORMAT  DESCRIPTION 


VARIABLE  FORMAT 

BLETTER1 -BLETTER9  9A4 


EPWR 


15 


DESCRIPTION 


Program  berth 
letters  of  all 
berths  being  supplied 
by  same  power 
station 

Total  electric 
current  produced 
by  station  (ac  at 
450  volts) 
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4,2. 3. 8  Unscheduled-Workyear  Probability  Card  Format 

The  Unscheduled-Workyear  Probability  Card  specifies  the  sequential 
years  for  which  unscheduled  work  probabilities  are  given  and  the  maximum 
number  of  unscheduled  ships  allowed  for  each  year.  The  maximum  number 
of  years  considered  is  ten.  If  no  ship  probabilities  are  to  be  read,  a 
blank  card  is  inserted.  Figure  17  shows  the  format  for  the  Unscheduled- 
Workyear  Probability  Cards;  Table  14  describes  the  variables  and  formats. 


1  11  16  56  61  66  80 


Figure  17  -  Unscheduled-Workyear  Probability  Card  Format 


TABLE  14  -  UNSCHEDULED-WORKYEAR  PROBABILITY  CARD  FORMAT  DESCRIPTION 


VARIABLE 

YEAR1-YEAR10 

MXSHIP 


FORMAT 

1015 

15 


DESCRIPTION 

Years  for  which 
unscheduled  ship 
maintenance  proba¬ 
bilities  are  given 

Maximum  number  of 
unscheduled  ships 
per  given  yard 
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4. 2. 3. 9  Unscheduled-Work  Probability  Cards  Format 

The  Unscheduled-Work  Probability  Cards  specify  the  probabilities 
that  given  ship-types  will  be  considered  as  unscheduled  work  for  a 
given  year.  Each  probability  is  given  with  respect  to  the  corresponding 
year  specified  on  the  Unscheduled-Workyear  Probability  Card.  The 
maximum  number  of  Unscheduled  Work  Probability  Cards  is  40.  This  card 
reading  is  terminated  by  an  11  END* 1  card.  Figure  18  shows  the  format  for 
the  Unscheduled-Work  Probability  Cards;  Table  15  describes  the  variables 
and  formats. 


1  6  11  16 


56  61 


80 


Figure  18  -  Unscheduled-Work  Probability  Card  Format 


TABLE  15  -  UNSCHEDULED-WORK  PROBABILITY  CARD  FORMAT  DESCRIPTION 


VARIABLE 

FORMAT 

DESCRIPTION 

TYPE 

A5 

Ship-type 

HULL 

15 

Ship  class 

number 

PROBI-PROBIO 

10F5.2 

Probability  of  un- 

scheduled  work  for 
each  of  the  years 
specified  (for 
specified  ship-type) 
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5.  BURF  OUTPUT 


5.1  BIPPY  OUTPUT  DESCRIPTION 

Two  forms  of  output  are  available  from  BIPPY.  One  of  these  is 
simply  a  list  of  peak  dates,  or  more  specifically  the  center  dates 
of  the  peaked  running  averages.  These  dates  are  both  printed  and 
placed  on  tape  3  for  use  later  by  BURFA.  It  is  a  user  option  to 
request  from  one  to  ten  of  these  dates.  If  the  user  asks  for  M 
dates,  BIPPY  will  supply  the  dates  of  the  M  highest  peaks  within 
the  considered  interval.  The  other  output,  a  "skyline  plot"  or 
histogram  of  actual  impact-point  totals  (not  averages)  on  a  daily 
basis,  is  optional  and  may  be  suppressed.  Only  totals  in  excess 
of  a  user-defined  lower  cutoff  level  are  presented  in  the  "skyline 
plot."  Any  ships  for  which  no  berthing  impact  points  have  been 
defined  will  be  noted  on  the  first  page  of  the  printed  output. 

5.2  BURFA  OUTPUT  DESCRIPTION 

BURFA  produces  a  series  of  reports.  Each  report  has  a 
report  reference  number  which  is  specified  at  the  top  of  each 
output  page.  This  number  is  of  the  format  50-XX-SS,  where  50 
indicates  the  LRPS  report  level  which  refers  to  the  BURF  system, 

XX  indicates  the  level  of  printout  within  the  BURF  system,  and  SS 
indicates  the  shipyard  sequence  number. 


The  reports  produced  by  BURFA  are: 


Report  reference  number 
50-20-SS 
50-13-SS 
50-01-SS 


50-02-SS 

50-03-SS 

50-04-SS 


Description 

BURFA  parameter  deck  listing 

Ship  assignment  listing 

Ship  Utilities  Requirements  summary 
with  deficiencies  and  excesses "of 
utilities  specified  -  listing  of 
ship-berth  assignments  with 
diagnostics  specifying  cause  for 
failure  of  ship  to  berth 

Electric  power-station  utilization 
listings 

Graphic  display  of  ship  berthing 
configuration 

Audit  Trail* 


*  Computer  listing  of  ship/berth  assignment  processing.  The  Audit  Trail 
is  printed  on  tape  unit  2. 
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6,  COMPUTER  SYSTEM 


The  BURF  Program  was  designed  to  run  on  the  NSRDC  CDC  6700 
computer  facility.  BURF  requires  60K  actual  words  of  core.  An 
average  computer  run  requires  three  minutes  per  shipyard. 

Computer  control  cards  for  standard  deck  setups  and  ship  and 
shipyard  data  are  available  at  NSRDC,  Code  1863.  The  computer 
program  listings  for  the  CDC  6700  are  given  in  Appendix  D. 

BURF  has  been  adapted  to  run  on  the  IBM  360  computer. 

For  these  program  listings  and  the  program  execution  procedures 
contact  NAVSHIPS,  Cade  70T. 


A0 


/ 


APPENDIX  A  -  BURF  Sample  Problem 

Appendix  A  provides  a  sample  problem.  The  problem  case  consists 
of  a  fictitious  workload  for  the  Charleston  Naval  shipyard  from  1973 
to  1981. 

Appendix  A  also  gives  a  listing  of  all  input  to  BURF  for  the 
problem  case. 


C  SAMPLE  BURF  INPUT  DATA 

C  FILE  GENERATED  BY  TPS 


TEST  04 11 72  CHASN  C3 


no 

89OCHASNG01  7  171 

7  671  73171  92071 

72 

26R0 

852? 

22612 

710 

4 

45 

MSO 

495CHASNG0X  92071 

9297110  871102071 

72 

V'FO 

*85? 

500 

4?2 

7 

7 

DLG 

7CMASNG01  21572 

22672  31172  32872 

72 

15PS 

6043 

9220 

9 

7 

7 

OE 

1082CHASNG01  31372 

32272  33172  42472 

72 

10PS 

7143 

5500 

1078 

7 

7 

r >e 

1088CHASNGC1  32772 

4  672  42372  5  872 

72 

18F0 

7140 

450C 

1078 

7 

7 

DD 

866CHASNG01  61672 

7  572  72972  91572 

72 

25RO 

8522 

20188 

710 

13 

45 

OE 

1092CHASNG01  92572 

10  37210207211  672 

73 

18F0 

7140 

4500 

1078 

7 

7 

MSO 

471CHASNG01101772 

10287211  672111772 

73 

10FO 

985? 

500 

422 

7 

7 

OLG 

28CHA SNGOl  4  273 

42673  6  473  8  273 

73 

4GR0 

4522 

31930 

26 

20 

45 

OE 

1068CHASNG01  51773 

6  573  7  973  81773 

73 

35R0 

7122 

16995 

105? 

15 

15 

OD 

837CHASNG01  6  473 

71073  8137310  173 

73 

35R0 

8522 

2575C 

710 

15 

45 

OE 

1072CHASNG01  71273 

81473  91773101273 

74 

35RO  7T22 

16995 

1052 

18 

15 

OOG 

11CHASNG01  82873 

918731 02773122673 

74 

40R0 

7522 

36050 

2 

15 

40 

00 

840CHASNGC 1103073 

111773122173  2?674 

74 

35RO 

8522 

19570 

710 

15 

45 

AS 

31CHASNG01122173 

1  174  11574  2  174 

74 

15PS 

5037 

6C00 

*31 

7 

7 

DO 

963CHASNGC1  51575 

52675  6  975  63o75 

75 

15PS 

4543 

60C0 

963 

7 

7 

DO 

965CHASNG01  71575 

72575  8  875  82975 

76 

15PS 

4543 

60CC 

963 

7 

7 

OD 

822CHASNG01  81775 

81975  91875111775 

76 

31NRT8567 

19000 

710 

0 

0 

DD 

7205CHASNGU1  82275 

9237510  77512  375 

76 

15PS 

4543 

6000 

963 

7 

7 

DD 

821CHASNG01  82975 

10  87511  775112975 

76 

3 1NRT8567 

9000 

710 

0 

C 

SSBN 

622CHASNG01 111075 

11227511267512  175 

76 

5PS 

7237 

5C00 

616 

7 

7 

SSRN 

623CHA SNGOl  2  676 

21576  21976  22776 

76 

5PS 

7237 

5000 

616 

7 

7 

SSBN 

624CHASNGU1  3  276 

31176  31576  32376 

76 

5PS 

7237 

500C 

616 

7 

7 

OLG 

28CHASNG01  9  776 

10  276111076  1  477 

77 

*  CRO 

4522 

31930 

86 

20 

45 

SSN 

649CHASNG0111  176 

111176  8  777  1’078 

77 

27nRF 

7210 

150000 

637 

5164 

ss 

416CHASNG01  81777 

9  277111577  11378 

7B 

75RO 

0416 

3905? 

416 

15 

15 

00 

965CHASNG01 112977 

121677  lli;78  3  17e 

7B 

26RO 

4522 

20600 

963 

15 

45 

OOG 

1 1CHASNG01 122877 

11578  21278  32878 

78 

P9R0 

7522 

43569 

2 

15 

40 

DD 

7205CHASNGO1  3  378 

32178  41778  6  576 

78 

28RO 

4522 

20600 

963 

15 

45 

AS 

31CMASNGU1  4  378 

42v>78  5247810  278 

78 

35RO 

5040 

28640 

31 

15 

15 

DD 

7403CHASNG01 102378 

11  17811157812  478 

79 

15PS 

4543 

60C0 

963 

7 

7 

OD 

7103CHASNGC1  13079 

21979  31479  43^79 

79 

24R0 

4522 

20600 

963 

15 

45 

DD 

7307CHA SNGOl  3  279 

32179  42479  8  279 

79 

35RO 

4522 

20600 

963 

15 

45 

OD 

867CHASNG02  7  171 

7  671  72571  91071 

72 

20RO 

8522 

19570 

710 

0 

45 

SSN 

615CHASNG02  8  271 

81071  5  572  8  172 

72 

27CRO 

7110 

120000 

693 

5 

74 

OD 

822CHASNG02  41772 

5  672  53072  71772 

72 

25RO 

8522 

21256 

710 

15 

45 

00 

821CHASNG02  5307? 

61572  71C72  83072 

72 

26RO 

8  5  22 

21497 

710 

15 

45 

AO 

27CHASNG0?  61972 

71572  81872  91972 

72 

35RO 

7622 

16387 

26 

15 

15 

SSN 

649CHASNG02  8  772 

81972  51573  8  373 

73 

27GRO 

7210 

120000 

637 

5 

71 

SSN 

604CHASNG02  5  773 

51673  2  974  8  974 

73 

27URF 

7110 

150000 

593 

5167 

SSN 

687CHASNGC2  21874 

3  274  32374  4  174 

74 

22FO 

7125 

20000 

637 

7 

7 

DDG 

19CHASNG02  22874 

32774  5  574  7  574 

74 

4JR0 

7522 

3605C 

2 

15 

40 

DLG 

8CHASNGC2  41974 

5  674  52574  53074 

74 

20F0 

604C 

500C 

9 

7 

7 

OD 

844CHASNG02  7  174 

72o74  8147410  174 

75 

26RO 

8522 

19570 

710 

*15 

45 

DLG 

13CHASNG02  81974 

82974  91274  93074 

75 

15  PS 

6043 

300C 

9 

7 

7 

MSO 

7303CHASNG02  92074 

9287410  774102074 

75 

10FO 

9852 

500 

0 

7 

7 

MSO 

52CCHASNG02102074 

10287411  674112074 

75 

10F0 

9052 

500 

519 

7 

7 

MSO 

496CHASNG02102174 

11  774111674112174 

75 

10FO 

9852 

500 

422 

7 

7 

OD 

763CHASNG0212  274 

122274  11575  3  375 

75 

25RO 

8522 

1957C 

710 

15 

45 

OLG 

8CHASNG02  21775 

22575  31175  33075 

75 

1 5PS 

604? 

3  COO 

9 

7 

7 

OD 

866CHASN6Q2  7  775 

72575  8197510  775 

76 

26R0 

B522 

19570 

710 

15 

45 

SSBN 

599CHASNG02  8  475 

82475  51976  9  376 

76 

27GRF 

71  4 

24500C 

598 

5104 

SSN 

720 1CHASNG02  52J76 

53o76  62076  7  176 

76 

22FO 

7225 

2CC00 

0 

7 

7 

00 

839CHASNG02  6  476 

62476  71876  9  376 

76 

25RO 

8522 

19570 

710 

15 

45 

OE 

1061CHASNG^2  72. <76 

8  876  91 1 76102- 76 

77 

35RO 

7122 

16995 

1052 

15 

15 

SSBN 

602CHASNG02  82076 

91276  6  877  92C77 

77 

27CRF 

71  4 

245000 

598 

5105 

ODG 

2CHASNG02  62777 

71477  81377  92777 

77 

3 1R0 

7522 

35020 

2 

15 

40 

A- 2 


* 


/ 


5  SON 

636CHASNG02  6  277 

81877  51478101678 

78 

27CRO 

72  4 

280000 

627 

5149 

SSN 

661 CHA SNG02  7  378 

7  978  4  479  92879 

79 

270RF 

7210 

1500C0 

637 

5160 

AE 

33CHASN605  61071 

62071  9  371  92371 

72 

15F0 

5551 

5000 

26 

7 

7 

AS 

1BCHA5NG0510  671 

102471112771  1  872 

72 

35RG 

5522 

29056 

11 

15 

30 

AE 

34CHASNG0511  971 

112871121271122071 

72 

15F0 

5551 

5000 

26 

7 

7 

AE 

33CHASNG05  21072 

22172  3  672  32372 

72 

15F0 

5351 

3000 

26 

7 

7 

ns 

1090CHASNGGS  7  372 

71572  8  172  81472 

73 

18F0 

714G 

4500 

1078 

7 

7 

AE 

34CHASNG0S  72172 

8  472  81572  9  172 

73 

12PS 

5354 

6000 

26 

7 

7 

SSN 

6B1CHASNG0S  71073 

72073  8  573  82473 

74 

17PS 

7137 

7500 

637 

7 

7 

SSN 

683CHASNG05  72473 

6  973  83073  9  973* 

74 

22FO 

7223 

20000 

637 

7 

7 

DO 

938CHASNG0510  473 

102373111773  1  474 

74 

26RO 

752* 

34551 

931 

15 

45 

on 

849CHASNG03  71374 

6  474  82974101574 

73 

26R0 

8322 

19370 

T10 

15 

45 

MSO 

521CHASNG03102074 

10287411  674112074 

73 

10PO 

9632 

300 

519 

7 

7 

no 

965CHASNG05103074 

11  774112474121674 

73 

1880 

4340 

3000 

963 

7 

7 

AO 

19CHASN60511  674 

112774123174  2  673 

75 

33R0 

5322 

19970 

14 

15 

15 

no 

7203CHASNG05  82175 

82975  9127510  275 

76 

15PS 

4343 

6000 

963 

7 

7 

ATS 

7201CHASNG0510  473 

101375101775111575 

76 

5PS 

9434 

300 

0 

7 

7 

AO 

27CMASNG05  92076 

10  776111076122076 

77 

35RO 

7622 

19970 

26 

15 

15 

ATS 

7302CHASNG05  1  377 

11577  11977  21877 

77 

5PS 

9454 

.  300 

0 

7 

7 

SSN 

646CHASNG05  2  177 

2  97711  577  42878 

77 

270RF 

7210 

130000 

637 

3162 

SSN 

7204CHASNG05  11778 

12576  21078  3  278 

76 

17PS 

7237 

12000 

0 

7 

7 

00 

7305CMASNG05  2  279 

21979  31379  5  279 

79 

23RO 

4322 

20600 

963 

13 

45 

00 

7401CHASNG05  32079 

33179  41479  3  279 

79 

15PS 

4543 

6000 

963 

7 

7 

AS 

33CHASNG06  8  173 

81975  9227512  175 

76 

35RO 

3340 

26640 

33 

IS 

15 

DE 

109JCHASNG06  92273 

10  675111175122275 

76 

35RO 

7122 

16993 

1078 

19 

15 

CG 

10CHASNG06  11576 

13176  31276  51576 

76 

42R0 

4022 

38110 

10 

13 

45 

AS 

18CMASNG06  7  976 

72976  9  176101176 

77 

35RO 

3322 

18340 

11 

13 

30 

OE 

106BCHASNG06  91776 

10  776111076121776 

77 

35RO 

7122 

16995 

1052 

19 

15 

0£ 

1072CHASNG061 11276 

12  176  1  477  21177 

77 

35RO 

7122 

16993 

1052 

19 

15 

no 

7307CHASNG0612 1576 

1  577  11977  2  277 

77 

X5PS 

4343 

6000 

963 

7 

7 

OUG 

13CHASNG06 123076 

12077  22877  42977 

77 

40RO 

6022 

43369 

9 

20 

45 

DO 

938CHASNG06  2  477 

3  177  32377  5  977* 

77 

23RO 

7322 

19370 

931 

19 

45 

no 

7203CHASNG06  1  478 

12078  21178  4  378 

76 

23RO 

4322 

20600 

963 

19 

45 

SSN 

676CHASNG06  2  279 

2  97911  579  43080 

79 

270RF 

7110 

150000 

637 

9163 

'ISO 

422CHASNF12  8177.1 

82571  9  371  91771 

72 

10FO 

9652 

300 

422 

7 

7 

MSO 

509CHASNF12  81771 

9  471  91371  93071 

72 

10F0 

9852 

300 

508 

7 

7 

MSO 

424CHASNF12  91771 

9297110  871101771 

72 

10FO 

9832 

500 

422 

7 

7 

MSO 

46BCHASNF12  1  472 

11272  11672  21572 

76 

5PS 

9853 

300 

422 

7 

7 

MSO 

519CMASNF12  1  47? 

11772  12172  21572 

72 

5PS 

9655 

300 

519 

7 

7 

ss 

416CHASNF12  1  372 

12272  4  572  6  272 

72 

75R0 

9816 

39052 

416 

19 

15 

M  SO 

422CHASNF1?  5  572 

51672  52072  61672 

72 

5PS 

9655 

300 

42  2 

7 

7 

MSO 

509CHASNF12  5  572 

52172  52572  61672 

72 

3PS 

9855 

300 

500 

7 

7 

SS 

424CHASNF12  6  972 

62572  9  772112472 

72 

75RO 

9816 

23472 

420 

19 

42 

mso 

459CHASNF12  91872 

9267210  772101872 

73 

10FO 

9652 

500 

422 

7 

7 

DO 

86 1CHASNF 12 101272 

101372111272  11273 

73 

31NRT9567 

9000 

764 

0 

0 

MSO 

459CMASNF12  6  173 

61073  61473  71673 

73 

5PS 

9855 

300 

422 

7 

7 

MSO 

462CHASNF12  7  273 

71073  71473  81673 

74 

5PS 

9655 

300 

422 

7 

7 

MSO 

469CHASNF12  7  273 

71573  71973  81673 

74 

5PS 

9655 

300 

4  22 

7 

7 

MSO 

471CHASNF12  7  273 

72073  72473  81673 

74 

5PS 

9653 

300 

422 

7 

7 

MSO 

494CHASNF12  7  273 

72573  72973  81573 

74 

3PS 

9855 

300 

422 

7 

7 

MSO 

511CHASNF12  7  273 

73073  8  373  81573 

74 

5PS 

9855 

300 

508 

7 

7 

MSO 

440CHASNF12  91873 

9287310  773101873 

74 

10F0 

9652 

300 

422 

7 

7 

MSO 

494CHASNF12 101873 

10237311  673111973 

74 

10F0 

9852 

300 

422 

7 

7 

SS 

487CHASNF1 2 102673 

111273  12574  32674 

74 

75R0 

9816 

25233 

343 

19 

15 

MSO 

440CHASNF12  6  374 

61574  61974  71774 

74 

5PS 

9855 

300 

422 

7 

7 

ss 

523CHASNF12  6  374 

62074  9  27411  474 

74 

75RO 

9616 

25233 

484 

19 

15 

ss 

484CHASNF12  81274 

9  374111674  11075 

75 

75RO 

<>816 

25233 

484 

15 

15 

ss 

524CHASNF1212  274 

122274  3  675  3  275 

75 

75RO 

0016 

25233 

343 

15 

15 

ss 

478CHASNF12  42875 

51675  72975  92975 

75 

75RO 

9816 

25235 

464 

15 

15 

MSO 

52JCHASNF1?  71775 

73075  8  375  81775 

76 

5PS 

9855 

500 

519 

7 

7 

“SO  521CHASNF12  71775 

“SO  461CHASNF12  91775 

00  861CHASNF121C1275 

SS  42CCMASNF12  21376 

SS  A25CHASNF12  52776 

SS  487CHASNF12  9*2776 

SS  523CHASNF12  5  477 

SS  49  -CHASNF12  72177 

SS  524CHASNF1210  377 

“SO  425CHASNF15  92071 

MSO  472CHASNF15  2  172 

MSO  47JCHASNF15  2  772 

MSO  460CHASNF15  21072 

MSO  424CHASNF15  61572 

MSO  425CHASNF15  61572 

mso  495CHASNF15  61572 

OD  758CHASNF15  7  372 

SSN  66v  CHASNG01  3  174 

MSO  462CHASNF15101772 
MSO  461CHASNF15  91873 

MSO  5 1 1CHASNF15101873 

MSO  496CHASNF15  71774 
SS  490CHASNF15  82174 
MSO  473CHASNF15  61775 
MSO  7303CHASNF15  61775 
SS  522CHASNF15  72677 
OD  844CHASNF18  7  171 
DOG  10CHASNF18  7  171 
OD  841CHASNF18  81371 
OD  878CHASNF18  91371 
OD  940CHASNF 18 102971 

DE  1080CHASNF18 111571 

DE  1086CHASNF1 8122071 

DE  1081CHASNF1B  1  572 
SSN  603CHASNF18  11072 

MSO  469CHASNF18101772 

00  865CHASNF181 02072 

OE  1094CHASNF18121172 
DO  839CHASNF18  2  573 

SSBN  610CHASNF18  4  973 

OD  881CHASNF18121773 

DO  872CHASNF18  21474 
OOG  2CHASNF18  22574 

DOG  18CHASNF18  32674 
OD  841CHASNF18  7  174 
OD  942CHASNF18  8  174 
MSO  473CHASNF18  92974 
DD  867CHA SNF1810  174 

ODG  10CHASNF1 810 1574 
00  878CHASNF18  1*075 
00  890CHASNF18  3  373 
SSN  676CHASNF18  4  179 
OE  1044CHASNF18  1  276 
DD  865CHASNF18  2  276 
ATS  7302CHASNF18  41676 
DE  1059CHASNF18  5  376 
SSN  638CHASNF18  6  176 
SSN  669CHASNF18  6  177 
OD  763CHASNF18  4  378 
DD  878CHASNF18  6  978 


8  475  8  875  8177b  76 

9287510  275111775  76 

101375111275  11276  76 

3  176  32876  51476  76 

61476  82776102776  76 

101776123076  22577  77 

52077  8  27710  477  77 

8  877102177122177  78 

102277  1  478  3  278  78 

9297110  871102071  72 

21172  21572  31472  72 

21672  22072  31572  72 

221.72  22572  31672  72 

62572  62972  71572  72 

63072  7  472  71572  72 

7  572  7  972  71572  32 

71072  8  97210  372  73 

3  77412  174  22875F  74 
10287211  672111772  73 

9287310  773101873  74 

10287311  673111973  74 

72574  72974  81774  75 

9  874112174  12175  75 

62575  62975  71775  75 

63C75  7  475  71775  75 

81377102677122777 
7  671  71671  9  171 
72171  82971  1  372 
83071  92671111571 
92971102071121071 

11  871112271  11772 
11237112  271122771 
122871  11472  13072 
11772  12672  21672 
12772102272  41373 


10287211  672111771 

73 

11  772121172 

21673 

73 

122272 

l  S73 

12273 

73 

22573 

31873 

5  473 

73 

41673 

11074 

51074 

73 

11174 

21474 

41574 

74 

3  274 

32674 

51674 

74 

32774 

5  574 

62474 

'74 

5  674 

61474 

72374 

74 

72074 

8147410  174 

75 

•  1974 

92274112974 

75 

9287410  774102074 

75 

101674111474 

1  375 

75 

111774122674 

21175 

75 

12673 

3  175 

5  975 

75 

32273 

41873 

6  575 

75 

42175 

11376 

330  76 

73 

12176 

22476 

4  276 

76 

22576 

32076 

5  376 

76 

42576 

3  176 

52876 

76 

32076 

62376 

8  376 

76 

62476 

32077 

83077 

76 

6  977 

3  57B 

83078 

77 

4  576 

42578 

6  378 

78 

62978 

72478 

9  978 

78 

5PS 

9855 

300 

422 

7 

7 

5PS 

9P55 

500 

422 

7 

7 

31NRT9567 

9000 

764 

0 

0 

28*0 

9816 

25235 

420 

15 

42 

75R0 

9816 

2  5235 

425 

15 

15 

75R0 

9816 

25235 

343 

15 

15 

75R0 

9816 

25235 

484 

15 

15 

75R0 

9816 

25235 

343 

13 

15 

75R0 

9816 

25235 

343 

15 

15 

10FO 

9852 

500 

422 

7 

7 

5PS 

9855 

300 

422 

7 

7 

5PS 

9055 

300 

422 

7 

7 

5PS 

9855 

300 

422 

7 

7 

5PS 

9855 

300 

422 

7 

7 

5PS 

9855 

300 

422 

7 

7 

5PS 

9855 

300 

422 

7 

7 

3 1NRT9567 

900C 

692 

0 

0 

270R0 

7210 

1200C0 

637 

5 

72 

1QF0 

9852 

3C0 

422 

7 

7 

1QF0 

9852 

500 

422 

7 

7 

10FO 

9852 

500 

508 

7 

7 

5PS 

9855 

3380 

422 

7 

7 

75RO 

9016 

25235 

343 

15 

15 

5PS 

9855 

300 

422 

7 

7 

5PS 

9055 

300 

0 

7 

7 

75R0 

9016 

23233 

404 

15 

15 

11R0 

8522 

19570 

710 

0 

45 

40RO 

8022 

26771 

2 

15 

40 

28RO 

8522 

17792 

710 

15 

45 

22RO 

8522 

23785 

710 

15 

45 

15PS 

8043 

6000 

931 

7 

7 

10PS 

7143 

5500 

1078 

7 

7 

18F0 

7140 

4300 

1078 

7 

7 

10PS 

7143 

5300 

1078 

7 

7 

270RF 

7110 

150000 

5*3 

5168 

10F0 

9052 

300 

422 

7 

7 

35RO 

8522 

23750 

710 

15 

43 

10FO 

7140 

4300 

1078 

7 

7 

22RO 

0522 

19370 

710 

15 

45 

270RF 

72  4 

260000 

600 

5106 

35RO 

0522 

19370 

710 

15 

45 

25RO 

8322 

19570 

710 

15 

45 

40R0 

7522 

43369 

2 

15 

40 

4CRQ  7522 

36030 

2 

15 

40 

26R0 

0522 

19370 

710 

15 

45 

35RO 

7522 

23730 

931 

15 

45 

10F0 

9052 

500 

422 

7 

7 

28RO 

0522 

19370 

710 

15 

45 

40RO 

7322 

43569 

2 

15 

40 

,  35RO 

6522 

19370 

710 

15 

45 

28RO 

8322 

19370 

710 

13 

43 

270RO 

7210 

120000 

637 

5 

74 

35RO 

7122 

16995 

1040 

15 

15 

25RO 

8522 

19370 

710 

15 

45 

7F0 

9451 

300 

0 

7 

7 

35RO 

7122 

16995 

1052 

15 

15 

270RF 

7210 

150000 

637 

5164 

27URF 

7210 

15000C 

637 

5164 

21 NRT8S67 

90C0 

710 

0 

C 

26R0 

8522 

19570 

710 

15 

45 

78 

72 

72 

72 

72 

72 

72 

72 

72 

72 


A-4 


DE  1091CHASNF18  12279 
DE  1044CHASNF18  5  379 

END 


2  979  31579  42779  79  35RO  7122 
52079  62379  8  379  79  35*0  7122 


16993  1078  13  15 
16993  1040  13  15 
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SAMPLE  HIPPY  PARAMtTER  LECIC 


AD 

1  36  1* 

AD 

37  9999  18 

AE 

1  ?* 

13 

Af 

?6  9999 

16 

AF 

1  9999 

13 

A  FS 

1  9999 

IS 

AG 

1  9999 

6 

AGnr 

1  9999 

14 

AGFM 

1  9999 

0 

AGS 

1  9999 

AGSS 

1  9999 

6 

AO 

1  97 

14 

AO 

93  9999 

1  P 

AOE 

1  9999 

24 

aog 

1  9999 

8 

A  OR 

1  9999 

19 

AR 

1  21 

13 

ar 

22  9999 

18 

arc 

1  9999 

13 

ars 

1  9999 

6 

AS 

1  3o 

16 

AS 

31  9999 

18 

A  SR 

1  9999 

8 

ATF 

1  9999 

6 

ATS 

1  9999 

8 

AtSS 

1  9999 

6 

CA 

1  9999 

21 

CC 

1  9999 

17 

CG 

1  9999 

2? 

CGN 

1  9999 

26 

CLG 

1  9999 

19 

CVA 

1  40 

26 

CVA 

41  58 

29 

CVA 

59  62 

33 

CVA 

63  9999 

32 

CV  AN 

1  67 

36 

C  VAN 

65  9999 

38 

CVS 

1  40 

26 

CVS 

41  9999 

29 

CVT 

1  9999 

26 

DO 

1  930 

12 

DD 

931  962 

14 

DD 

963  9999 

16 

DOG 

1  36 

14 

DDG 

37  9999 

18 

GF 

1  1051 

11 

oe 

1052  9999 

13 

DEG 

1  9999 

14 

HER 

1  9999 

11 

OLG 

1  9999 

16 

DLGN 

1  35 

IB 

hlgn 

36  9999 

20 

LCC 

1  18 

12 

LCC 

19  9999 

17 

LHA 

1  9°99 

28 

L<* 

1  9009 

1* 

LPn 

1  13 

IS 

lpd 

14  9999 

1 6 

L  PH 

1  9999 

•  16 

A-6  I 

.  '  - * - 1 


LSD 

1 

35 

14 

LSD 

36 

9999 

16 

LST 

1 

1178 

13 

LST 

1170 

9999 

15 

LPSS 

1 

9999 

8 

MSC 

1 

9999 

0 

MSH 

1 

9999 

0 

MSO 

1 

9999 

0 

PG 

1 

9999 

0 

PGH 

1 

9999 

0 

SS 

1 

9999 

6 

SSN 

1 

636 

12 

SSN 

637 

670 

13 

SSN 

671 

687 

14 

SSN 

688 

9999 

18 

SSRN 

1 

659 

18 

SSRN 

660 

9999 

20 

TAK 

1 

9999 

C 

END 

CHARLESTON 

FY 

07/01/72  06/30/81 

81 
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SAMPLE  BURFA  PARAMETER  DECK 
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CVA 

CVAN 

CVS  CVT 

cv 

CVN 

AOE 

CA 

cc  cr, 

CLG 

DO 

DDG 

DE 

DEG 

I  H 

G 

SSN 

SSBN 

F  E 

ss 

J 

end 

J 

352 

1400 

4000 

2C8 

10001 

t 

314 

4400 

6000 

400 

2800  J 

H 

H 

314 

4400 

30 

AOOG 

I 

G 

317B 

64QU 

7000 

200 

20C0H 

F 

3 1 70 

2800 

2000 

130 

3200 

E 

E 

3170 

4000 

2000 

13C 

32000 

F 

0 

317E 

4200 

8000 

65 

2S0E 

C 

c 

317E 

4800 

2000 

130 

13006 

D 

B 

317F 

2400 

7000 

130 

1500C 

A 

A 

317F 

2600 

7000 

130 

1500 

B 

END 

DD 

DD 

agss 

1  962DDG 

962  999DLG 

1 °999LPSS 

19999DE 

19999 

19999SS 

19999 

19999 

AOG 

END 

AD 

19999ATF 

1  362 

920 

19999ATS 

19200 

100 

19999A*S 

2500 

AD 

379999 

2600 

20200 

100 

2500 

AE 

1  25 

1780 

10300 

100 

2000 

AE 

269999 

1780 

10300 

ICO 

2000 

af 

19999 

1030 

4100 

100 

2000 

afs 

19999 

1450 

6000 

200 

2500 

AG 

19999 

1000 

9300 

100 

2000 

AGDE 

19999 

1325 

3700 

50 

1250 

AGS 

199992 

300 

25 

1000 

AGSS 

199992 

300 

25 

1000 

AO 

1  97 

1400 

4400 

50 

2000 

AO 

989999 

1840 

9300 

50 

2000 

AOG 

199992 

130 

4400 

50 

2000 

AOE 

19999 

1800 

9300 

200 

3000 

A  OR 

19999 

1980 

9300 

100 

3000 

AR 

1  21 

1400 

13700 

100 

2500 

AR 

229999 

1850 

13700 

100 

2500 

ARC 

199992 

570 

4400 

50 

2C00 

ARS 

199992 

100 

1500 

25 

500 

AS 

1  36 

2320 

20200 

100 

2500 

AS 

319999 

2320 

20200 

ICO 

2500 

A  SR 

199992 

510 

2900 

50 

1250 

atf 

199992 

80 

2100 

25 

500 

ATS 

199992 

460 

1500 

25 

500 

atss 

199992 

300 

25 

1000 

AVM 

299990 

1000 

4000 

100 

2500 

CA 

19999 

3530 

14300 

200 

2500 

CV 

1  40 

3600 

31700 

300 

3500 

CVA 

1  40 

3600 

31700 

300 

350C 

CVS 

1  40 

36C0 

317C0 

300 

3500 

CVT 

19999 

3600 

31700 

300 

3500 

cv 

41  50 

6350 

36500 

300 

3500 

CVA 

41  ^ 

6350 

36500 

3C0 

3500 

DLG 


1045C/S 

106CD/N 

11110/5 

1200F/N 

45CG/S 

745G/N 

650H/N 

650H/S 

65ftJ/N 

650J/S 


19999ASR 

331  76 

643  35 
512  ao 
564  55 
502  80 
581  30 
564  94 
415  71 
342  98 
342  98 

644  76 
655  53 
325  94 
793  30 
659  30 
530  76 
530  35 
426  98 
214  99 
644  35 
£44  35 
231  80 
205  99 
283  98 
342  98 
550  55 
717  40 
899  20 
899  20 
099  20 
899  20 
968  10 
968  10 


19999 


CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 

CHASN 
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cvs 

CV 

CVA 

cv 

CVA 

CVAN 

CVH 

CVAN 

CVH 

CC 

CO 

CON 

CtG 

00 

DO 

OD 

000 

000 

DC 

OC 


419999  4950 

59  62  7200  39500 

59  62  7200  39500 

639999  10000  50000 

639999  10000  50000 

1  61  10550  50000 

1  67  10550  50000 

609999  10050  50000 

609999  10050  50000 

19999  3150  15000 

19999  3530  13300 

19999  3500  17600 

19999  2730  13000 

1  9302  1110  3000 

1  930  1330  3000 

931  9622  1330  5000 

1  362  1660  7000 

379999  2600  7000 

110512  900  3700 


OCG 

199992 

1300 

3700 

OCR 

199992 

900 

3700 

DLG 

199992 

2660 

7000 

f>l»GN 

1  33 

3500 

10000 

DLON 

$69999 

*300 

12000 

tec 

1  16 

2630 

9300 

tee 

199999 

3*30 

9800 

LHA 

19999 

6000 

31700 

LKA 

19999 

1760 

6000 

lPa 

19999 

1600 

12600 

lpo 

1  13 

1830 

3600 

tPO 

1*9999 

1630 

5600 

tPH 

19999 

2680 

2*000 

tPSS 

199992 

300 

LSD 

1  35 

1100 

6900 

LSD 

369999 

1300 

7000 

L5T 

11176 

930 

*000 

LST 

11799999 

1830 

*000 

SS 

199992 

300 

SSRN 

1  659 

1700 

SS0N  6609999 
1  636 
637  670 
671  607 
6009999 
19999 
19999 
199992 
199992 
19999 
19999 


SSN 

SS  H 

SSN 

SSN 

TAK 

AGEH 

MSC 

MSO 

PG 

PGH 

END 

J  1 

a  a 

END 

CHA5N 

AD 

AE 

AOR 

ARS 


1750 

1700 

1700 

3700 

200  4100 

400 

1400 

1200 


H 

C 


40 

29 

17 

67 


72 

3 

3 

5 

2 


73 

3 

3 

3 

2 


74 

3 

3 

3 

2 


300 
300 
300 
300 
300 
300 
300 
300 
300 
200 
200 
200 
200 
50 
23 
30 
30 
30 
50 
50 
50 
50 
65 
65 
100 
lOQ 
150 
300 
100 
100 
100 
100 
iso 
25 
100 
100 
50 
50 
25 
25 
25 
25 
25 
23 
23 
95 
3 
3 
3 
3 
3 


75 

3 

3 

3 

2 


3500 
3500 
3500 
35C0 
3500 
3300 
3300 
3300 
3000 
2300 
3000 
2300 
1230 
1230 
1250 
1250 
1250 
1250 
1230 
1230 
1250 
2000 
3000 
3000 
2300 
2500 
3500 
2300 
2500 
2900 
2000 
2500 
1000 
2000 
2000 
1250 
1250 
1000 
1200 
1200 
1000 
1000 
1000 
2000 
2000 
500 
300 
HOC 
300 
5C0 


960  10 


5 

3 

3 

3 

3 

3 

3 

5 


1060 
1060 
1046 
1046 
1100 
1100 
UOO 
11C0 
636  60 
674  40 
721  30 
610  43 
390  93 
410  73 
416  75 
493  73 
493  65 
415  71 

438  72 
432  71 
3C6  96 
347  30 
365  30 
396  43 

439  73 
620  75 
020  *20 
376  35 
490  00 
569  15 
370  35 
592  35 

322  90 
510  76 
553  33 
445  60 

323  60 
330  90 
4Z5  72 
425  72 
320  71 
320  72 
320  72 
400  72 
520  35 
220  99 
144  99 
190  99 
165  99 

75  99 


76 

3 

3 

3 

2 


7630 

J50OO 

77 
3 
3 
3 
2 


78 

3 

3 

3 

2 


79 

3 

3 

3 

2 


00 

3 

3 

3 

2 


PI 

3 

3 

3 

2 


CHASN 

CMASN 

CHASN 

CHASN 

CHASN 


AS 

22  4  4 

4  "  4 

4 

4  4 

4 

4 

4 

CHASN 

A  SR 

69  2  2 

2  2 

2 

2  2 

2 

2 

2 

CHASN 

ATF 

60  3  3 

3  3 

3 

3  3 

3 

3 

3 

CHASN 

ATS 

70 

10 

4 

4  4 

4 

9 

6 

CHASN 

AOG 

60  2  2 

2  2 

2 

2  2 

2 

2 

2 

CHASN 

r>D 

1  17  12 

12  11 

10 

4  4 

4 

4 

4 

CHASN 

00 

931 

5 

7 

14  21 

?1  21  ?1 

CHASN 

r>OG 

44  10  10 

10  10 

1C 

10  10 

10  10 

10 

CHASN 

OE 

1052  6  16 

15  12 

12 

12  12 

12  12 

12 

CHASN 

OLG 

32  10  10 

10  12 

12 

12  12 

12  12 

12 

CHASN 

SS 

64  20  15 

14  14 

13 

11  11 

11 

0 

8 

CHASN 

SSN 

653  1C  12 

14  14 

14 

14  14 

14 

L4 

14 

CHASN 

ENO 

CHASN 

SS 

111 1CHASNF12 1 02673 

111273 

12574 

32674  74 

75RO 

9816 

25235 

343 

15 

15 

SS 

222 2CMASNF 12 102673 

111273 

12574 

32674  74 

75RO 

9816 

25235 

343 

15 

15 

SS 

633 3CHASNF 12 102673 

111273 

12574 

32674  74 

75RO 

9816 

25235 

343 

15 

15 

SS 

4444CHASNF12102673 

111273 

12574 

32674  74 

75R0 

9816 

25235 

343 

15 

15 

SS 

5555CHASNF12102673 

111273 

12574 

32674  74 

75R0 

9816 

25235 

343 

15 

15 

SS 

6666CHASNF12102673 

111273 

12574 

32674  74 

75R0 

9816 

25235 

343 

15 

15 

SS 

7777CHASNF12102673 

111273 

12574 

32674  74 

75R0 

9816 

25235 

343 

15 

15 

CVA 

39CHASNF12102673 

111273 

12574 

32674H  74 

75R0 

9816 

25235 

343 

15 

15 

SSN 

777 7CHASNF 12 102673 

111273 

12574 

32674  74 

75RO 

9816 

25235 

343 

15 

15 

AO 

1 1 1CHA5NF1 2 102673 

111273 

12574 

32674  74 

75RO 

9816 

25235 

343 

15 

15 

AD 

222CMASNF12102673 

111273 

12574 

32674  74 

75RO 

9016 

25235 

343 

15 

15 

AD 

332CHASNF12102673 

111273 

12574 

32674  74 

75R0 

9816 

25235 

343 

if 

15 
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AfPENDIX  B  -  Glossary  of  Important  Variables  In  BURF 
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FOR  I CLASP  (CLN, I) 

Variable 

CLN 


Position  (I) 


Description 

Berth  precedence 
number • 


ICLASP  (CLN, I) 


1-15 


Ship-type  of  ship 
to  be  considered 
as  first-choice 
ship-type  for  the 
berthing  precedence 
class  number 


B-2 
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FOR  BERTH  (BN, I) 
Variable 


Position  (I) 


Description 


BN 

Berth  number 

BLETTER 

1 

Program  letter  for 
berth 

EPWR 

2 

Amount  of  electric 
current  (ac  at  450 
volts)  still  available 
for  use  by  other  ships 

STEAM 

3 

Steam  (lb/hr) 

FWTR 

4 

Fresh  water  (gpm) 

SWTR 

5 

Salt  water  (gpm) 

ADJ 

6 

Berth  letter  of 
adjacent  berth 

OPP 

7 

Berth  letter  of 
berth  on  opposite 
side  of  pier 

BLT 

8 

Space  remaining  (ft) 

CRANE 

9 

Not  used  (future  use) 

NSHIPS 

10 

Number  of  ships  in 
berth 

B-3 
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FOR  NEST  (NT, I) 

Variable 

Position  (I) 

Description 

NT 

Nesting  type 

TYPE1 

1 

Ship- type  of 
nested  ship 

HULL1 

2 

Hull  number, 
lower  limit 

HULU1 

3 

Hull  number, 
upper  limit 

• 

• 

Information 
repeated  for 

• 

• 

each  ship-type 

• 

• 

that  can  be 

• 

• 

nested 

TYPES 

13 

HULLS 

14 

HULU5 

15 

B-4 


FOR  PIER  (BN, I) 

Variable 

Position 

Description 

BN 

Berth  Number 

BLETTER 

1 

Berth  Letter 

REPWR 

2 

Electric  current 
requirement  (ac  at 
450  volts)  per  foot 
of  ship 

CRANE 

3 

Not  used 

PIERD 

4 

Pier  description 

EFWR 

5 

Electric  current 
(ac  at  450  volts) 

STEAM 

6 

Steam  (lb/hr) 

FWTR 

7 

Fresh  water  (gpm) 

SWTR 

8 

Salt  water  (gpm) 

ADJ 

9 

Berth  letter  of 
adjacent  berth 

OPP 

10 

Berth  letter  of 
on  opposite  side 
of  pier 

BLT 

11 

Length  of  berth 
(ft) 

YDN 

12 

Shipyard  name 
of  berth 

B-5 


I 


FOR  PROB  (SN,I) 

Variable  Position 

* 

SN 


PROB  (SN,I) 


1-10 


Description 

Number  corresponding 
to  ship- type  and  hull 
number  of  ship  for 
which  maintenance 
probabilities  are 
given  for  the  ten- 
year  interval 
considered. 

Probability  given 
between  0  and  1 
for  the  ship  SN 
requiring  unscheduled 
maintenance  during 
I  year  of  the  interval 


SN  refers  to  the  order  in  which  the  ship-type  and  class  number  of 
ship  are  input.  See  Utlecheduled-work  Probability  Card,  Section 
4. 2. 3.9. 
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FOR  PIERCL  (CLN, I) 

Variable 

CLN 

PIERCL  (CLN,  I) 


Position  (I) 


Description 

Berthing  precedence 

Program  letter 
representation 
for  berth  identity. 


1-15 


FOR  SHPASG  (PDN,  SN,  I) 

Variable  Position  (1) 

PDN 

SN 

TYPE  1 

HULL  2 

IMARK  3 


BERTH 

SHPCLS 

DKCLS 

PRTY 

TPWR 

NESTSH 

NNEST 


Description 

Period  number, 
corresponds  to 
berthing  simulation 
date  number 

Ship  number  of 
ship  to  be 
considered 

Ship-type  name 

Hull  number 

System  variable 
used  for  processing 

-  0,  when  not 

assigned  to 
berth;  indicates 
lack  of  space 
to  berth  ship 

-  1,  indicates 

lack  of 
electric 
current  to 
berth 

*  2,  if  assigned 

berth,  indicates 
skipping  of  steps 
in  processing 

Berth  letter  of  berth 
assigned  to  ship 

Ship  berth  preference 
class  number 

Ship  class  number 

Docking  priority 

Type  of  work 
scheduled 

Ship  number  of 
ship  nested  with 
this  ship 

Total  number  of 
ships  nested  wieh 
this  ship 


FOR  SHPCLS  (CLN,I) 


Variable 

Position  (I) 

Description 

CLN 

Ship  class  number 

TYPE 

1 

Ship-type 

HULU 

2 

Lower  and  upper 
limit  of  hull 

HULL 

3 

number,  range 

NEST 

4 

Nesting  indicator 

EPWR 

5 

Electric  current 
(ac  at  450  volts) 

STEAM 

6 

Steam  (lb/hr) 

FWTR 

7 

Fresh  water  (gpm) 

SWTR 

8 

Salt  water  (gpm) 

CRANE 

9 

Not  used 

LTSHIP 

10 

Length  of  ship  (ft) 

DKCLS 

11 

Ship  class  number 

SHPCLS 

12 

Ship  berthing 
preference  class 
number 
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BIPPY  Deck  Setup 


System  Control  Cards 


BIPPY/BURFA  Deck  Setup 
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Flowchart  for  Subroutine  DAZE 
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Flowchart  for  Subroutine  LINK 
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Flowchart  for  Subroutine  RDF  ARM 
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Store  Ship 
in  SHPASG 
Array 


Flowchart  for  Subroutine  SHPMOD 


Determine 
Unscheduled 
Ship  Workload 


C 


RETURN 
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Flowchart  for  Subroutine  SHPMOD  (continued) 


Intirchmge 
Ship  Records 


Convert  Days 
to  Mot.,  Days, 
Yrs. 


Flowchart  for  Function  MDATE 


INEST 


C 


RETURN 


) 


Flowchart  for  Function  INEST 
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Flowchart  for  Subroutine  SUMMY  (continued) 
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Flowchart  for  Subroutine  GRAPH 
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Fill 

Rest  of 
Graph  Array 


Flowchart  for  Subroutine  GRAPH  (continued) 
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Naval  Ship  Systems  Command 


The  Berthing  and  Utilities  Requirements  Forecasting  (BURF)  Program 
is  a  management  tool  designed  to  determine  the  berthing  requirements 
for  the  naval  shipyards  over  a  long-range  period.  The  berthing  utilities 
considered  by  the  program  are  linear  space  (ft),  electric  current  (ac  at 
450  volts),  fresh  and  salt  water  (gpm) ,  and  steam  power  (Ib/hr).  Given 
the  ships  to  be  berthed  in  a  shipyard  for  any  one  day,  the  system  will 
assign  selected  ships  to  berths  and  forecast  the  resulting  utilities 
requirements  at  that  yard  for  that  day.  By  choosing  appropriate  peak 
days  over  the  long-range  period,  an  overall  forecast  for  a  yard  can  be 
produced. 
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